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Abstract

Most industries generate limited types o$solid wa.wes m a result of tkir wum~acturing proce~ses, The

Las Alamm National Laboratory (lANL), a research and &velopmenl facility, generates a large variety of solid

wastes, smu ●xotic. Over 50,1XXl dislinct waste stream are currently generated in tk 43 square mile area

dtfining LANL, Tkse wtistes indnde refiue. medical, infec!iau, hazar&m, radioactive. and m“xed wastes, &lNL

is subject 10je&rul and Slate oversight on matters concerning management of solid wastes. In orck 10 assure

regulatory agencies such as tk New Mexico Enw”rimrmt Department (NMED) and tk U.S. Enw’ronmental

Protection Agency (EPA) !haI tk Laboratory Lrproperly managing and disposi~g all solid was!es, LANL has

undertakn an extensive waste characterization program to identify sources and ultinwte disposition o;all solid

wines. .

Giwn ik number of solid waste stream eqwcted, L4NL !tas taken a two-pronged approach to

characterizing wastes: a] physical i&nt@cation of ail sources of solid wtmes including intervuws with wrote

jyncrators; and b) characterimtinn of wstt.r from tk pint nf #enera\inn. 7“hefornwr apprmh comists of

canwining all structures within tk lANL complex, intemiewing waste geturators, and i&ntify”nR sourct.s of ua.wc

gttwrctim. LMa gatkrtd by tkse interviews are compiled in a datuhase in orkr toidentify the types (ml rtucs {)f

wmt gtntrathn and cor:rct misnmnagemnt of wows ide~tijied during tk interviews. Tk hstter approwh

mnsi.rt.t of dusructtrizing all solid wstes which arc :onmdled administratively or subject IO stricttr controls thm

muturipal ,wdid wmtes (i,e., infr’uliou, hwardnu r, t adioactitw, and ntitd waslts), ‘l-his charactcrimtim ftwms ihe

hsis hy which lANL will tmmqt solid waste in arctmhnce to NMEDIEPA regulations and U.S. l)tpartmtnt (f

}hfrgy Orders,
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Introduction

Envircmmenrally -sound rnedmds of disposing and rrxking solid and hazardous wasle txcamc a naLiunal

priori[y during tie 1980s. Public conam for lhe state of Lheenvironment has given rk to political scrutiny of

was~ management ~ctice-s at federal facilities, particularly I@anrnem of Defense (DoD) and Deparr.rnent of

Energy (DQE) installations. The Los Alarnos National Laboratory (LANL) is owned by the DOE and opmmci by

thr Ursivemity of California Unlike many DoD and DOE facilities which genemc wastes from production or

maintenance m..ivities, the maprhy of wastes generated at LANL, as a result of the primary mission of tic

L&mm-y . rcse-arch and developmem, vary grealy from time to time.

The Los Alamos Nationaf Labcnamry (LANL) is hxated in norlh central New Mexico on tie Paja.rito

Plm.au, si[ualtxl west of tie Rio Grande on tie eastern slopes of l.heJemez Moumains. LANL encompasses

approximately 43 square miles (1 11 km2) and 32 wive TechnicaJ An-as (TA).; A TA is a defined area in r.he

LIbom[ory where specKIc missions are performed. These missions include naticnaf security, space and dcfcnsc

rcsca.rch,cnvironmerwd studies, and medical research, among orhers.

LANL is subject 10 the New Mexico Hazardous Waste Act which adopLd fcdcad codes promulgming

Slbt.idc C of k ResouIu Conscrva[ion and Recovery Act of 1976 OKRA). Beau= the IAcrramry uems tind

SIWCShamdous wastes on-site, LANL applied for, and mived, a RCRA I-kzrdcms WKSIC F~cili[ics Pcrm I[ from

[he SU;? of New Mexico on Novcmba 8.1989.

Hazardous wastes are solid wastes which either exhibit a hanrdous charadcristic, or have I.WC.Ilisted by

the EPA as hamrdous,~ The EPA has jdcntified four Imzudous chamckristics: I ) ignitability, 2) cormsivily, 3)

rcisc[ivi[y, and 4) mxici[y, based on EVA’SToxicity Charawristic k talc Produrc (TCLP). Lis[cd hwmfous

wmles include pc.ss wasu streams and unusd chemical com~umls, of these, there are two prcccss waslc strc:un

ca[cgorics: specific source and non-sp.xifrc souru. lJnuscd chtlmcal compound have been broken down Into

h;u.,wdous and wukly-hamrdous. ?kmy of l.heactivities Prforrncd at LANY rcwll in the gcncr~ti(m 01”scvcrid of

thc,w chamwnwic and Iisled hazardous wasles (figure I).

1. Sor.srct Chmrncterir.akn

I%c mm effective rncthod of characttiir.ing waste gcncnml III LANL is [o visit afl arcm or IJIC1.ulmrutury

imd irkn[l[y every ,source of did waste gcrteration. In ~cordxncc wi[h [hc Iluzardous Was[c I;acdliics l’crnlll,

/ilImhmcn[ 1, his c[forl was begun in the fall of 19t19 am! should be complclc(l by Lhc cnd O( 19Y 1. (’urrcnl
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Figure 1. Distribution of Hazardous Wastes Gcncmlcd in 1990.

cstimwcs of waste sucams identified by this smdy range from 50,(XI0-75,0(M, including effluent subjctx m tic ClurI

WiNCr Act and emissions subject 10the Clean Air Act. In order 10 manage such a Iargc amouru or dm, a Iargc-scale

Smturcd Query bnguagc dauLmsc has ken developed to facililalc cfficicnl sorting and cxlracling of dam. Ihus

tiucclcraing rcmcdiat.ion of wa..tc disposal poblcms.

The sourrx characlcrhtiun study will k insuumcnlal in c[fccling wuslc minimiztiliwr by climinalin~

nccdlc.sscomamination of solid wastes with Iiskd Immrdous wnxtcs, and idc.mifying hazardous suhsmccs ilmt can

hc readily aubstiluk.d wilh nun-hamdous producl~ hat have similar prnpcrlics. Two poJCCL’ialrcudy undcrvmy al

1.ANL arc climinatkm of halogcruxcd and mm-halr)gcmmxf organic solvcn~s from IJICIahwatory’s Iow-level

wwcwatcr trcauncru facility, md substitution of chlorinated hydrormrhons by uwpcnc-hmd SOIVCflL%rII .scvcrid

miwhinc shops.



A. bw-Level Wastewaler Trcarmem Facili[y

The Laboratory opxates a wastewata treatmerv facilily which removes dissolved radionuclldes from

wastewatcrs derival from TAS which handle radioactive malenals. This f~iiity IS not subject to RCRA because i[

N regulatwl by the Clean War.er Act (CWA) through a current National Pollutant Discharge Elimination Permit

System. Effluen[ discharges subject to rhe CWA arc cxcmp[ from RCRA rtgula[ions. However, sludges from dsc

wastcwater me.atrnent facility are subject to RCRA if they exhibit a hazardous charxtcristic or if rhe influent

comains hazardous consr.ituenrs dcrivcxf from rhe dispmaf of listed hazardous wastes.

In the case of LANL’s low level wastewatcr treatment facility, a few listed hazardous was[c constimcn~

have been found in die sludge. Thcse constituents include merhylcne chloride, 1,1,1-rrichloroedunc (TCA), and

Iolucnc. The highest concentration dctc.acd is approximately 4tXl pans PCSbillion Q@) mcthylene chloride. TCA

and toluene have been found at no greater than 100 ppb. The ucurrcnce of these organics do not necessarily

indicate tha tic sludges are mixed wastes (radioactive hazardous wastes), however. These substances arc rcgula~d

as non-specific source pcc-ss wasws (F@31, KN2, and FO05) if the c(mcenr.raion of an y of rhese organics were

grcamr than 10% before use as solvents, Tlercfore, the existence of the= organics do not ncccstily imply [ha[ [hc

sludges are mixed wastes because of rhc ‘Mixture Rule’. This Rule, defined in the Code of Federal Rcgulu[ions 40

(40 CFR) Part 261 .3(a)(2)(iii), cxcmprs a mixture of a solid waste and a listed hazardous wastes Iistcd solely for u

chiiracwislic from hazardous wasle regulations, Generally, hazardous wastes listed for ignimbility or rcac[ivi[y

ma)’ be readily excmpmi by testing. Mcthylcne chloride, TCA, and rolucne, however, are listed as ha.nrdous

wastes because uf toxici[y. llc EPA, to date, has not established a rcgulato~ ICVCI for toxicity of these compounds,

Ilcrcforc, unless it can be proven thal these organics were derived from non-rcgulared sources, or that art

cxcmptlon provided in 40 CFR Part 261 .3(a)(2) (iv)(B) (i.e., u.sageIe,sslfun 25 parM per million of tic avcrugc toul

weekly flow into dsc hc.adworks of the w~stewamr l.rcatrncnl facility), IJ’Icsludges must be rcgulaled as mixed

wastes. The lAxmMory may also exercise is option to petition l.he EPA to ‘dc-lis[’ ‘dscscw~stcs from RCRA

rcgulu[ion.

llc source charactcriution study will Ix instrurncnti in Identifying till sources of influcnt in[o lhc

wastcwatcr trea[men[ faclli[y, If as a result of chm[crizing the sources of influcn~ mcthylcnc chlondc, I’CA, ond

mlucnc arc found 10 have hem used in !um-rcgulm.d actiwtics, the slwigcs may be rcchssificd M non-hazardous.

Second, if the total concentration of these organics compounds arc found h conrribulc ICSSthan 25 parts Wr million

()[ lhc average total weekly flow of the inffucnt, the slud~es may also be ckxncd non-hazardous. fJLsIly, if opu(ms I

Jnd 2 lm!, the lJIlMMato7 will have acqumxl esscnt.mi data [o prtxxxd with a &-listing pcti~ion,



B. Solvent Substitution

LANL has scvczai large machine shops which provide common and spcciaJid machined products in

support of research projects duouEhout lhe Lalmwory. These machine shops use several thousand gallons of non-

hazardous coolants and oils a year to lubricate tooling mxhines. Curling oils and solvents which arc widely used to

create and finish machined products have contaminated the oils and cooks; and have caused them to tecome

regulated as hazardous wastes beause of the - Mixture Rule which affects tJre low-level wastewatcr trca[mcm

facility. The estimated costs of mating these contaminated ccmlants and oils in a manner appropiale for hazardous

wastes in 1990 exctxded $.250,0(N), excluding on-site labor and tran.spxtation costs.

The growing costs of treating and disposing halogenatad organic solvents has popularized the use of Tuqxnc-

basul and uher non-hazardous solvents. Turpenes have lxen available for several decades but were shunrwd in

favor of halogernted solvents and cutting oils because of inferior vapor pressures and rcxiducs. Turpcncs arc a

family of rw,u-ally+xcming organic compounds found in vegetation such u citr.rs fruiL Many m-penes arc

biodegradable. A few turpenes may become hazardous wastes when used because of low flash poinr.s (igni~bili!y
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Figure 2. Numlx.r of waste profiles submitted [or review since June, 1990.
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characteristic). Nevcmkless, they arc significantly less hazardous to human hcahh and the environment- Many of

tie machine shops at LANL have begun switching to the= Tut-penes without a significant change in operations.

Further idcntif~alion of halogenated and rcgulalcd non-ha.logenated organic solvents through the source

characteriz.adon program may lead to wlditional solvent substitutia. As indicated in figure 1, a significant portion

of hazardous wastu generated by LANL in 1990 was Solvell. Minirntion of regulated solvents will significantly

lower Lheopcmting cosls to the Labomtory without significantly affecting PrUluctivity.

II. Waste Characterization

Where the source characterization study will assist in minimizing the quantities of hazardous wastes

generated, waste chamctcrizaion will provide the data required to prrrpcrly trca~ store or dispose of wastes once

generated. LANL generates five types of solid wast~: non-hazardous, infectious, hazardous, mdicractivc, and

mixrd wastes,

A solid waste is defrned ass solid. semi-solid, Iiqui& or contained gas which has been discarded,

abandoned, recyclc4 nr considerd inhere.ntly-was! elike(e.g. dioxins), The majcrity of solid wastes gencra[ul in

dw U.S. arc regulated as ncm-hazardous. These wasti include municipal slid wastes and rczyclable products such

as glass, pa~r, and aluminum IXIS. Hazdous wastes comprise a very small poruon of the solid wastes generated

yearly in the U.S. Infectious wastes arc solid wastes gene.mted from hospitals and biomcdic.al rcse+rch Iaboratoncs.

These wastes require special treatment to remove their biohazards prior to diqmsal. Fklioactive wast~s arc

gcncrmd eitha by individuals or corpaxions licensed by the Nrmlcar Regulatory Commission (NRC), or kdcml

.
fucilitk operated under DOE auspicti. The NRC and the DGE arc audmrizcd by the Congress to rcgulmc

radioactive wastes through the Atomic Energy Act of 1954 (AEA). Mixed wastes a% subject to regulation by the

AEA and RCRA.

Solid w- which arc infectious, hazardous, radioactive and mixed arc managed hy the IAmrtitmy’s

Was[c Nlanagcmnt Group, Wiltr IJWexrzption of unused chemical prcducrs, these wastes arc rcquiruj to Ix

characterized by the generatm who must provide information ncxxsuiry for p’opx handling, tmxrnent, strmgc, irnd

dispo.wl, in compliance widr EPA and DOE rcquitwnents. The gcncmtcr of the waste is required 10 take

rmporrsibility for the waste. In the pa.sL the waste generator was only responsible for storing WZSICproperly und

rroli[j’ing the WKstc Mmaagcmcnl Group when it ncdcd to & removed This pmcticc isolated he waste gcncratm

from the wKstc and caused tic IAxmMory to spend monies cmcharacterizing wastes to dctcrminc proper

classII_ica[ion and waste management; and also may have led to the treatment or disposal of non- hiuztrdous wustcs m



hazardous. By pking the burdcm of ck-terizing the waste on h genemtor, as much as 98% of the wme

currently g-ted is being cti~ through knowledge of the prcxess. thus limiting IJU need for expensive

analysis 10Quality ~ ly Conml tming.

Waste pdiling was initiated in June 1990. Figure 2 shows the numb of waste profik requesls submitted

through March 1991. Bcwcen June and December 1990, waste Profdes were m mandamry fm all infectious,

hazardous, radioaetkw, or mixed wastes. However. by January 1, 1991. all solid wastes handled by k Waste

Mamgemcnt Group required an approval waste pofik before the waste add b removed from the point of

generathn. llms, h number of waste profiles %s skynxkeaed since LheImginning of 1991.

In addition to minimizing the cost of characterizing wamc, the waste profdc ecmforms to tie waste

chac~terization and aeeeptancz requi.remems of 40 CFR Parts 264. 13(a)(l), 265. 13(a)( 1), and 268.7(a).
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Figure 3. Distribution of Solid Was~ Mentifti by Waste RofUes.



Summary

So- CWU~m is CSSWM in minimizing the types and quantities of solid WMCS

generated by LA.NL through process changes and material sulxshtutions. Was’s charxterization insures

t.hmwastes are mamged in accordance with cunent management standards while at the same lime

minimizing waste anaJysis and waste dispwd COSIS. l%e high cosfs of dispsing hazardous wastes

generated at LANL diminishes the arnouru of resources made available for research and development.

Given that tie DOE’s research and development budget is irrqxxiled by the fede.d deficit, and the high

costs tit will be incumed as a r-colt of remcd.iating contaminated si= within the DOE complex,

minimizing tie costs of disposing wasm cu.rremtly bing generaied has become a high priority. These Iwo

projats will lead to a subslant.ia.l reduction in the cost of managing wastes.
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